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Description 
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The invention concerns 4-aryI-thiazole or imidazole derivatives, a process for the preparation and a use thereof, 
and a pharmaceutical composition containing the same. 

5 Related derivatives are Known. The synthesis of 4-(4-chloropheny[)-thiazole-2-carboxamide has been described by 
J. Kbsary, Magy. Kern. Foly. 1 980, 86(6), 282 (Chem. Abstr., 1 981 , (94), 47247s). No pharmacological activity was, how- 
ever, disclosed. In Belgian patent application BE 822 030 4-phenyl-thiazole-2-carboxamide is disclosed as a drug to 
inhibit gastric secretion, to treat ulcers, and to combat inflammatory processes. In Lont and Van Der Plas, Recueil, 92 
(1973), 449 4(5) phenylimidazole-2-carboxamide has been disclosed as a chemical intermediate. 

10 The compounds according to the invention increase the sensitivity of cardiac myofibrils to calcium. An increase in 
calcium sensitivity improves cardiac function in heart failure patients in an energetically favourable manner, without the 
danger of producing concurrent calcium overload in the myocardial cell. The compounds also possess phosphodieste- 
rase inhibitory activity and bronchodilator activity, and are useful for the treatment of patients suffering from asthma. 
This invention, therefore, also provides pharmaceutical compositions containing one of more of the compounds of the 

is invention, the use thereof for the preparation of a medicament and a method for the treatment of heart failure and 
asthma in mammals. 

The invention concerns a 4-aryt-thiazole or imidazole derivative having the formula I 




I 



25 

wherein X is O or NOH, , $ 

Y is S or NR 3 , „, , mi ■* & ip , 

Ar is a group selected from phenyl, naphthyl, tetrahydronaphthyl, and biphenyl, 
30 R is one to four substituents independently selected from hydrogen, hydroxy, lower alkyl, lower alkoxy, lower thioalkyl, 
cycloalkyl, halogen, CF 3 , N0 2 , and 0-ALK-NR 1 R 2 , in which ALK is a saturated aliphatic hydrocarbon group having 2-6 
carbon atoms, and R 1 and R 2 are independently hydrogen or lower alkyl, or form, together with the nitrogen atom to 
which they are bonded, a heterocyclic ring, and 

R 3 is hydrogen or a lower alkyl; or a pharmaceutical^ acceptable satt thereof, with the proviso that 4-(4-chlorophenyl)- 
35 thiazole-2-carboxamide and 4(5)-phenylimidazole-2-rarboxamide are excluded. 

Preferred compounds according to the invention are 4-phenylthiazole and imidazole derivatives, wherein X is NOH, 

Y is S or NH, and Ar is phenyl, and more preferably compounds wherein X is NOH, Y is S or NH, Ar is phenyl, and at 
least one of the substituents R is methyl, methoxy, or chlorine, or pharmaceutically acceptable salts thereof. 

Specifically useful compounds are 4-(3<hloro-4 ( 5-dimethoxyphenyO-N-hydroxy-^ 4- 
40 (3,4-dichlorophenyl)-N-hydroxy-thiazole-2-carboximidamide, N-hydroxy-4-(4,5-dimethoxyphenyl)-thiazole-2-carboximi- 
damide, and N-Hydroxy-4-(3,4-dimethylphenyl)-1H-imidazole-2-carboximidamide, or pharmaceutically acceptable salts 
thereof. 

Derivatives having Y is NR 3 (imidasoles) show in general better water solubility than derivatives having Y is S (thi- 
azoles), making these compounds particularly suitable for use in injection preparations. Preferred imidazoles have R 3 
45 is hydrogen. 

The term lower alkyl means a branched or unbranched alkyl group having preferably 1-6 carbon atoms, such as 
methyl, ethyl, propyl, isopropyl, butyl, te/t-butyl, pentyl, hexyl and the like. Preferred are alkyl groups having 1-4 carbon 
atoms, and most preferred is the methyl group. 

The alkyl moiety which is present in the lower alkoxy and lower thioalkyl groups has the same meaning as previ- 
50 ously defined for lower alkyl. 

The term cycloalkyl means a cycloalkyl group having 5-7 carbon atoms, such as cyclopentyl or cyclohexyl. 

The term halogen used in the definition of formula I means fluorine, chlorine, bromine or iodine. Chlorine is the pre- 
ferred halogen. 

The term ALK means a saturated branched or unbranched aliphatic hydrocarbon group having 2-6 carbon atoms. 
55 Examples are 1,2-ethanediyl, 1 ,3-propanediyl, 1,4-butanediyl, 1 -methyl-1 ,2-ethanediyl and 2,4-dimethyl-1,4- 
butanediyl. 

Preferred ALK groups are unbranched hydrocarbon groups with 2-4 carbon atoms. Most preferred is the 1 ,2-ethanediyl 
group. 
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The ring which may be formed by and R 2 and the nitrogen atom to which they are bonded, is a 5- or 6-mem- 
bered ring, which may have a second hetero atom and may be substituted with lower alkyl. Examples are piperidinyl, 
morpholinyl, piperazinyl, N-methylpiperazinyl, and pyrrolidinyL 

The novel compounds of formula I may be isolated from a reaction mixture in the form of a pharmaceutically accept- 
5 able salt. The pharmaceutically acceptable salts may also be obtained by treating the free base of formula I with an 
organic or inorganic acid such as HCI, HBr, HI, H 2 S0 4 , H3PO4, acetic acid, propionic acid, glycolic acid, maleic acid, 
malonic acid, methanesulphonic acid, fumaric acid, succinic acid, tartaric acid, citric acid, benzoic acid, or ascorbic 
acid. 

The 4-aryl-thiazole or imidazole derivative according to this invention, can be prepared by methods known in the 
10 art. A suitable process for the preparation of these compounds is characterized in that a 4-aryl-thiazole or imidazole 
derivative having formula II 



15 




II 



in which R, Ar, and Y have the previously given meanings, and L is a leaving group, like hydroxy, halogen (preferably 
chlorine or bromine), or alkoxy (preferably methaxy), is condensed with ammonia, to give the derivative of formula I 
wherein X=0, after which the derivative obtained may optionally be converted into the derivative of formula I wherein 
25 X=NOH, and/or converted into a pharmaceutically acceptable salt. 

4-Aryl-thiazole or imidazole derivatives having formula II can be prepared by customary synthetic methods, for 
instance by condensation of aminothioacetate esters and suitable aromatic ketones, as is illustrated more specifically 
in the examples. " . . v • , f > . > 

The cpnyersipnidyth^caiboxam derivatives of formula I (X=0) into the N-hydroxy-carboximidamide derivatives ^^i^m^^ s^. « 
30 of formula I (X=NOH), isperformed through a nttrile having formula III fct ' i y v? - ♦ ^ 

4 * 



35 




III 



40 in which R, Ar, and Y have the previously given meanings. The nitrile derivatives of formula III may also be prepared 
from other starting materials than the carboxamides of formula I, for example from the corresponding aldehydes, which 
can be converted into the nitrites via an oxime, by methods well known to the skilled organic chemist. 

It is possible to convert the products obtained by one of the previously mentioned procedures into another product 
according to the invention. Using generally known methods it is, for instance, possible to convert aromatic substrtuents 

45 into other aromatic substrtuents. Alkoxy substituents may be treated with strong acids, such as BBr 3 , to give the hydroxy 
substituent. Hydroxy substituted compounds may be condensed with lower alcohols in acidic medium to give alkoxy 
derivatives, with lower thioalcohols to give alkylthio derivatives, or with suitable aminoalcohols (R<| R 2 N-ALK-OH) or ami- 
noalkylhalides (R 1 R 2 N-ALK-halide) to give compounds of the invention having an R-j R 2 N-ALK-0 substituent Com- 
pounds wherein R 1 and/or R 2 is hydrogen may be alkylated, e.g. by a Leuckart-Wallach reaction, to afford compounds 

so wherein R 1 and/or R 2 is alkyl. 

The compounds of the invention may be administered enterally or parenterally, and for humans preferably in a daily 
dosage of 0.001-10 mg per kg body weight. Mixed with pharmaceutically suitable auxiliaries, the compounds may be 
compressed into solid dosage units, such as pills, tablets, or be processed into capsules, suppositories, or a nebuliser. 
By means of pharmaceutically suitable liquids the compounds can also be applied as an injection preparation in the 

55 form of a solution, suspension, emulsion, or as a spray, e.g. a nasal spray. 

Also 4-(4-chlorophenyl)-thiazole-2-carboxamide, the synthesis of which has been described by J. Kosary, Magy. 
Kern. Foiy, 1980, 86(6), 282 (Chem. Abstr., 1981, (94), 47247s) and 4(5)-phenylimidazole-2-carboxamide as disclosed 
by Lont and Van Der Plas, Recueil, 9£ (1973), 449, can be mixed with pharmaceutically suitable auxiliaries, and be 
used in therapy or to prepare a medicament to treat patients suffering from heart failure or asthma. 
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The invention is further illustrated by the following examples. 

Example 1 

5 4-f3-Chloro^.S<limethoxvDhenvlVthiazole-2<art)oxamide 

a) 1 -(3-Chloro-4,5-dimethoxyphenyf)-ethanone (31 .6 g) was dissolved in chloroform (1 40 ml) and the solution was 
stirred at room temperature and treated dropwise with a solution of bromine (7.9 ml) in chloroform (60 ml). After a 
further 45 min the mixture was neutralised with aqueous potassium bicarbonate solution. The organic layer was 

io separated and washed with sodium chloride solution, dried over sodium sulphate, then filtered and evaporated to 
dryness. The resultant oil (42.8 g) was crystallized from ether-hexane to give 2-bromo-1-(3-chloro-4,5-dimethoxy- 
phenyl)-ethanone (32.0 g), m.p. 76.5-78 °C. 

b) To a solution of ethyl aminothioxoacetate (16.2 g) in ethanol (80 ml), stirred under nitrogen at reflux, was added 
dropwise over 10 min, a hot solution of 2-bromo-1-(3-chloro-4,5-dimethoxyphenyl)-ethanone (31.9 g) in ethanol 

is (1 80 ml). The mixture was heated at reflux for 4 h, then cooled to room temperature. The precipitated solid was col- 
lected by filtration and dried under vacuum at 60 °C. Recrystallisation from ethanol gave ethyl 4-(3-chloro-4,5- 
dimethaxyphenyl)-thiazole-2-carboxylate as a white solid (21 .9 g), m.p. 92-94 °C. 

c) A solution of ethyl 4-(3-chloro-4,5-dimethoxyphenyl)-thiazole-2-cartiQxylate (21 .8 g) in 1 ,2-ethanediol (150 ml) at 
120 °C was treated with ammonia gas for 25 min. The mixture was cooled in an ice-bath and the resultant suspen- 
se sion was filtered, washed with methanol, and dried at 60 °C under vacuum to give 4-(3-chloro-4,5-dimethoxyphe- 

nyl)-thiazole-2-carboxamide (18.7 g), m.p. 178-180 °C. 



Example 2 



25 In an analogous manner, as described in Example 1 , were prepared: 
4-(4-MethoxyphenyO-thiazole-2-caiboxamide. m.p. 223-225 °C. 
. ,:4-(2-Chloro-3,4^imethoxyphenyl)-thiazole-2-carboxamide. m.p. 201-203 °C. 
^; ;,»4-(3-Chloro-4-eto^ 

y^>^;-^4^} ^^-^-Hydroxy-S-methoxyphenyO-thiazole^-carboxamide. m.p. 137-142 °C. - ^vw^v^W<' 
v -v*<*jhgo 4-(3-Methoxy-4-methylthiophenyl)-thiazole-2-carboxamide. m.p. 200-202 °C. „>* \ v 
H 4-(3-Chloro-5-methoxy-4-metlTyfthiophenyl)-thiazole-2-carboxamide. m.p. 201-203 °C. 

4-(3,4-Dimethoxyphenyl)-thiazole-2-carboxamide. m.p. 190-191 °C. 

4-(3-Chloro-4-hydroxy-5-methoxyphenyO-thiazole-2-carboxamide. m.p. 234-236 °C. 

4-(3-Chlorophenyl)-thiazole-2-carboxamide. m.p. 155-156 °C. 
35 4-(2-Chlorophenyl)-thiazole-2-carboxamide. m.p. 125-127 °C. 

4-Phenyl-thiazole-2-carboxamide. m.p. 144-145 °C. 

4-(3-Methylthiophenyl)-thiazole-2-carboxamide. m.p. 136-138 °C. 

4-(3-Nitrophenyl)-thiazole-2-cariDoxamide. m.p. 247-248 °C. 

4-(2-Fluorophenyl)-thiazole-2^carboxamide. m.p. 155-157 °C. 
40 4-(3-Fluorophenyl)-thiazole-2-carboxamide. m.p. 175-178 °C. 

4-(3-Bromophenyl)-thiazole-2-carboxamide. m.p. 157-158 °C. 

4-[3-(Trifluoromethyi)phenyl]-thiazole-2-carboxamide. m.p. 155-158 °C. 

4-(4-Fluorophenyl)-thiazole-2-carboxamide. m.p. 165-170 °C. 

4-(4-Bromophenyl)-thiazole-2-carboxamide. m.p. 206-207 °C. 
45 4-[4-(Trifluoromethyl)phenyl]-thiazole-2-cartx>xamide. m.p. 195-197 °C. 

4-(2,3-Dichlorophenyl)-thiazole-2-carboxamide. m.p. 215-217 °C. 

4-(3,4-Dichlorophenyl)-thiazole-2-carboxamide. m.p. 215 °C. 

4-(3,5-Dichlorophenyl)-thiazole-2-carboxamide. m.p. 167-170 °C. 

4-(2,5-Dichlorophenyl)-thiazole-2-carboxamide. m.p. 223-224 °C. 
so 4-(3-Methylphenyl)-thiazole-2-carboxamide. m.p. 118-120 °C. 

4-(4-Methylphenyl)-thiazole-2-carboxamide. m.p. 205-206 °C. 

4-(3,4-Dimethylphenyl)-thiazole-2-cari3oxamide. m.p. 172-174 °C. 

4-(2-Naphthalenyl)-thiazole-2-cart>oxamide. m.p. 178-180 °C. 

4-(5,6,7 l 8-Tetrahydro-2-naphthalenyl)-thiazole-2-carboxamide. m.p. 159-162 °C. 
55 4-(1 , 1 '-Biphenyl-3-yl)-thiazole-2-carboxamide. m.p. 1 39-1 42 °C. 

4-Cyclohexylphenyl-thiazole-2-carbQxamide. 



4 



BEST AVAILABLE COPY 

EP0 506194B1 



Example 

4-(3-Chloro-4-5<iimethoKyphenvl)-N-hYdro^ 

s a) A solution of 4-(3-chloro^,5Hdimethoxyphenyl)-thiazole-2-carboxamide (1.58 g) (Example 1c) in pyridine (9 ml) 
was cooled to 0 °C and treated with trrf luoroacetic anhydride (4 ml) whilst maintaining the internal temperature 
below 1 0 °C. The mixture was stirred at room temperature for 1 0 min, then cooled and treated dropwise with water 
(45 ml) whilst maintaining the internal temperature below 30 °C. The precipitated solid was collected by filtration 
and dried under vacuum at 60 °C. Recrystallisation from dichloromethane-ether afforded 4-(3-chloro-4,5-dimethox- 

w yphenyl)-thiazole-2-carbonrtrile (1 .25 g), m.p. 147-149 °C. 

b) Sodium metal (3.9 g) was cut into small pieces and added to methanol (200 ml) stirred under an atmosphere of 
nitrogen. When all the sodium had dissolved, the hot solution was treated with a warm solution of hydroxylamine 
hydrochloride (1 1.6 g) in methanol (200 ml). After 15 min the white suspension of sodium chloride was f iltered and 
the filtrate was added to 4-(3-chloro-4,5-dimethoxyphenyl)-thiazole-2-carbonitrile (15.4 g). A solution was obtained, 

15 followed, after 10 min, by precipitation of a colourless solid. After a further 1 .5 h the reaction mixture was concen- 
trated to low volume by evaporation, cooled and diluted with water (700 ml). The solid was filtered, dried at 60 °C 
under vacuum and recrystallised from methanol-water to afford 4-(3-chloro-4,5-dimethoxyphenyl)-N-hydroxy-thia- 
zole-2-carboximidamide (15.3 g), m.p. 169-170 °C. 

20 Example 4 

In an analogous manner, as described in Example 3, were prepared: 
N-Hydroxy-4-phenyl-thiazole-2-carboximidamide. m.p. 145-146 °C. 
N-Hydroxy-4-(4-methoxyphenyl)-thiazole-2-carboximidamide. m.p. 192-194 °C. 
25 N-Hydroxy-4-(4-hydroxyphenyl)-thiazoIe-2-carboximidamide. m.p. 195-197 °C. 
N-Hydroxy-4-(3,4<limethQxyphenyO-thiazole-2-(^rboximidamide: m.p. 192-202 °C. 
4-(2-Chloro-3,4<iimethQxypheny()-N-hydrc^-thiazole-2<arboximidamide. m.p. 180-183 °C. 
4-(3-Chloro-4-ethoxy-5-methoxyphenyl)-N-hydroxythiazole-2-carboximidam m.p. 177-179 °C. 

N-Hydroxy-4-(4-hydroxy-3-methoxypheny0-thiazole-2-car^ m.p. 188-191 °C. v * 

30 N-Hydroxy-4-(3-methoxy-4-mtfhylW m.p. 215-219 °C. V 1 £ 

4-(3-Chloro-5-methoxy-4-methyKhiophe^^ m.p. 200-202 °C. 

4-(3-Chlorophenyl)-N-hydroxy-thiazole-2-carboximidamide. m.p. 189-191 °C. 

4-(4-Chlorophenyl)-N-hydroxy-thiazole-2-carboximidamide. m.p. 205-207 °C. 

4-(2-Chlorophenyl)-N-hydroxy-thiazole-2-cartX)ximidamide. m.p. 176-178 °C. 
35 4-(3-Chloro-4-hydroxy-5-methoxyphenyl)-N-hydroxy-thiazole-2-carboximW m.p. 207-21 1 °C. 

N-Hydroxy-4-[3-(methylthio)phenyll-thiazole-2-carboximidamide. m.p. 165-166 °C. 

N-Hydroxy-4-(3-n"rtrophenyl)-thiazole-2-carboximidamide. m.p. 227-230 °C. 

4-(2-Fluorophenyl)-N-hydroxy-thiazole-2-carboximidamide. m.p. 168-169 °C. 

4-(3-Fluorophenyl)-N-hydroxy-thiazole-2-carboximidamide. m.p. 179-180 °C. 
40 4-(4-Fluorophenyl)-N-hydroxy-thiazole-2-carboximidamide. m.p. 171-176 °C. 

4-(3-Bromophenyl)-N-hydroxy-thiazole-2-carboximidamide. m.p. 206-207 °C. 

4-(4-Chlorophenyi)-N-hydroxy-thiazole-2-carboximidamide. m.p. 205-207 °C. 

4-(4-BrorrK>phenyl)-N-hydroxy-thiazole-2-carboximidamide. m.p. 215-218 °C. 

N-Hydroxy-4-[3-(trifluoromethyl)phenyl]-thiazole-2-carboximidamide. m.p. 186-187 °C. 
45 N-Hydroxy-4-[4-(trifluorome%l)phenyl]-thiazole-2-carboximidamide. m.p. 224-228 °C. 

4-(2,3-Dichlorophenyl)-N-hydroxy-thiazole-2-carboximidamide. m.p. 190-191 °C. 

4-(3 p 4-Dichlorophenyl)-N-hydroxy-thiazole-2-carboximidamide. m.p. 224-226 °C. 

4-(3,5-Dichlorophenyl)-N-hydroxy-thiazole-2-carboximidamide. m.p. 223-225 °C. 

4-(2,5-DichlorophenyO-N-hydroxy-thiazole-2-carboximidamide. m.p. 189-190 °C. 
so N-Hydroxy-4-(3-methylphenyl)-thiazole-2-carboximidamide. m.p. 190-192 °C. 

N-Hydroxy-4-(4-methylphenyi)-thiazole-2-carboximidamide. m.p. 196-200 °C. 

N-Hydroxy-4-(3,4-dimethylphenyl)-thiazole-2-carboximidamide. m.p. 206-210 °C. 

N-Hydroxy-4-(2-naphthalenyl)-thiazole-2-carboximidamide. m.p. 202-204 °C. 

N-Hydroxy-4-(5 ( 6 t 7,8-tetrahydro-2-naphthalenyl)-thiazole-2-carboximidamide. m.p. 173-176 °C. 
55 4-(1,1'-Biphenyl-3-yl)-N-hydroxy-thiazole-2-carboximidamide. m.p. 187-189 °C. 

4-Cyclohexylphenyl-N-hydroxy-thiazole-2-carbQximidamide. 
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Examples 

4-(4-Hvdroxvphenvi)-thiazole-2-carboxamide. 

Boron tribromide (3.7 ml) was added dropwise under nitrogen to a suspension of 4-(4-methoxyphenyl)-thiazole-2- 
carboxamkJe (3 g) in dichloromethane (45 ml). The mixture was stirred at room temperature for 2 h, then under reflux 
for 2 h and then cooled, after which water (60 ml) was added cautiously. The precipitate was filtered and the collected 
solid was dried under vacuum at 50 °C, and recrystallised from methanol to give 4-(4-hydraxyphenyl)-thiazole-2-carbox- 
amide (2.03 g). m.p. 223-227 °C. 

Example 6 



4-f4-f2-(Piperidin-1-Yl)^^ 
thiazole-2-carboximidamtda 

15 

a) A mixture of 4-(4-methoxypheny0-thiazole-2-carbonitrfle (1 4.9 g) and pyridine hydrochloride (44.7 g) was heated 
at 225 °C for 1 h. then cooled and added to water (300 ml). The suspension was filtered and dried under vacuum 
at 50 °C, to give a solid which was dissolved in methanol, treated with charcoal, filtered and recrystallised from 
methanol-water to give 4-(4-hydroxyphenyl)-thiazole-2-carbonitrile (9.2 g); m.p. 186-197 °C. 

20 b) A suspension of 4-(4-hydroxyphenyl)-thiazole-2-carbonitrile (7 g), crushed potassium carbonate (13.1 g) and 1 - 
(2-chloroethyI)piperidine hydrochloride (7.78 g) in dry dimethylfbrmamide (60 ml) was stirred at room temperature 
for 28 h, and then added to water (400 ml). The precipitated solid was filtered, and then partitioned between dichlo- 
romethane and water. The organic layer was dried over sodium sulphate, filtered, and evaporated to dryness to give 
4-[4-[2-(piperidin-1-yl)ethyloxy]ph (10.1 g), m.p. 85-86 °C. 

25 c) 4-[4-[2-(piperidin-1-yl)ethyloxy]phenyl]-thiazole-2-cartx)nitrile was hydrolysed by boiling with 35% aqueous 
sodium hydroxide or with 60% sulphuric acid for 6 h and converted into its hydrochloride salt to obtain 4-[4-[2-(pip- . 
. eridin-1-yl)ethyloxy]phenyl]-thiazole-2-carboxamide hydrochloride, m.p. 208-210 °C, or according to the method . 3 $ 
^described in, Example 3b converted into N-hydroxy-4-[4-[2-(piperidin-1-yl)-et^ . 

^-^u^^imideiTydradiloride (1:1) salt. m.p. >260 °C. ... « , s» . w t?^Mi^'^ t • . 

m'30 -^ f ? - + *» - - * 

ti Example 7 

In an analogous manner, as described in Example 6. were prepared: 
4-[3-Chlao-5-methoxy-4-[2-(piperidin-1-y^ hydrochloride (1:1) salt. m.p. 224- 

35 225 °C. 

4-[3-Methoxy-4-[2-(piperidin-1-yl)ethyIoxy]phenyO-thiazole-2-carboxamide hydrochloride (1 :1) salt, m.p. 240-245 °C. 
4-[3-Chloro-5-methoxy-4-[2-(piperidin-1-yl)ethyIoxy]phenyl]-N-hydroxy-t^ hydrochloride (1:1) 

salt, m.p. >260 °C. 

N-Hydroxy-4-[3-methoxy-4-[2-(piperidin-1-yl)eth^ hydrochloride (1 :2) salt, m.p. 

40 >260 °C. 



Example 8 

4-f3-Chloro-5-methoxv-4-methvHhioDhenyl)-thiazole-2-carboxamide 

45 

a) Ethyl 4-[3-chloro-4-n(dimethylamino)carto^ (27.3 g) was added 
to a solution of potassium hydroxide (24.75 g) in diethylene glycol (250 ml) and stirred at 120 °C under nitrogen for 
1 hr. To the cooled mixture was added iodomethane (25 ml). After stirring for 1 hr at room temperature the mixture 
was poured into water (1 .2 1) and adjusted to pH 1 by addition of 5N hydrochloric acid. The precipitate was filtered, 

so washed with water and dried at 40 °C under vacuum to give a solid, which was dissolved in N,N-dimethylforma- 
mide, and potassium carbonate (1 2 g) and iodomethane (1 0 ml) were added. After stirring for 1 .5 hr the suspension 
was poured into water (800 ml). The precipitate was filtered, washed with water and dried at 50 °C under vacuum 
to give methyl 4-(3-ch|oro-5-methoxy-4-methylthiophenyl)-thiazole-2-carboxylate (20 g). 

b) In an analogous manner, as described in Example 1c, 4-(3-chloro-5-methoxy-4-methylthiophenyl)-thiazole-2- 
55 carboxamide, m.p. 201-203 °C, was prepared from methyl 4-(3-chloro-5-methoxy-4-methylthiophenyl)-thiazole-2- 

carboxylate. 
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Example 9 

4-PhenvH H-imidazole-2^carboxamide 

5 a) A solution of ethyl aminothioxoacetate (7.4 g) in 74 ml of dichloromethane was stirred in a water bath at room 
temperature and treated dropwise with triethyloxonium tetrafluoroborate in dichloromethane (1.0 M. 74 ml). The 
mixture was stirred for 16 h and then evaporated to dryness to give a yellow oil. Anhydrous sodium acetate (9.10 
g), 2-aminoacetophenone hydrochloride (9.54 g), and glacial acetic acid (1 1 0 ml) were added to the oil and the mix- 
ture was stirred and heated at 75 °C under an atmosphere of nitrogen. After 2 h the reaction mixture was evapo- 

10 rated and the residue was suspended in water (50 ml), slowly basrfied with potassium carbonate, and then 
extracted with ethyl acetate. The organic extracts were washed with water and brine, dried over magnesium sul- 
phate and evaporated to dryness. The residue was crystallized from dichloromethane-diethyl ether to give 7.63 g 
of 4-phenyl-1H-imidazole-2-carboxylic acid ethyl ester. 

b) According to the method as described in Example 1 c the above-mentioned ethyl ester was converted into 4-phe- 
15 nyl-IH-imidazole-2-carboxamide, m.p. 210-21 1 °C. 



Example 1Q 



In an analogous manner, as described in Example 9, were prepared: 
20 4-Phenyl-1 H-imidazole-2-carboxamide, m.p. 210-21 1 °C. 

4-(3-Methylphenyl)-1H-imidazole-2-carbQxamide. m.p. 270-271 °C. 
4-(3 I 4-Dimethylphenyl)-1H-imidazole-2-carboxamide. m.p. 266-267 °C. 
4-(3-Fluorophenyl)-1H-imidazole-2-carboxamide. m.p. 237-238 °C. 



2s Example 11 

1 »Methyl>4-(3-methylphenyl)-1 HHmidazQle-2'Carbpxamide *5 A 

A mixture of 9.79 g of 4-(3-methylphenyl)-1H-imidazole-2-carboxilic acid ethyl ester (obtained by the method of 
30 Example 9), finely ground anhydrous potassium carbonate (7.05 g); and dimethyrformamide (50 ml) was stirred at room 
temperature for 15 min, after which iodomethane (4.0 ml) was added in one portion. After a further 30 min the reaction 
mixture was poured into stirred water and the precipitate was filtered off, washed with water and dried at 50 °C under 
vacuum to give 10.0 g of 1 - methyl -4-(3-methylphenyl)- 1 H-imidazole-2-carboxylic acid ethyl ester, which was converted 
in the manner as described in Example 1c into 1 -metrtyl-4-(3-methylphenyl)-1 H-imidazole-2-carboxamide, m.p. 176- 
35 177 °C. 



Example 12 



In an analogous manner as described in Example 11, were prepared: 
40 1 -Methyl-4-(3,4-dimethylphenyl)-1 H-imidazole-2-carboxamide. m.p. 1 94-203 °C. 
1-Methyl-4-(3-fluorophenyl)-1H-imidazole-2-carboxamide. m.p. 149-150 °C. 



Ex a m p l e 1 3 



45 N-Hydroxy-4-phenyl-1H-imidazole-2-carboximidamide 



A suspension of 4.55 g of 4-phenyl-1 H-imidazole-2-carboxamide in pyridine (30 ml) was stirred and cooled to -20 
°C and treated dropwise with phosphorous oxychloride (2.3 ml) keeping the internal temperature below 0 °C. After 40 
min the reaction mixture was cooled to -25 °C and water (5 ml) was slowly added. The resultant suspension was poured 
so into stirred water, carefully basified with potassium carbonate, and then filtered. The filtered solid was dissolved in 
dichloromethane and passed through a short column of fine silica. The column was eluted with dichtoromethaneethyl 
acetate (9:1), the appropriate fractions were collected and evaporated to give 4-phenyl-1H-imkJazole-2-carbonitrile 
(2.02 g), which was treated in the manner as described in Example 3b and converted with methanesulphone acid into 
N-hydroxy-4-phenyl-1H-imidazole-2-carboximidamide methanesulphonate (1:2), m.p. 151-153 °C. 

55 

Example 14 

In an analogous manner as described in Example 13, were prepared: 
N-Hydroxy-4-(3-methylphenyl)-1H-imidazole-2-carboximidamide methanesulphonate (1:2). m.p. 143-144 °C. 
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N-Hydroxy-4-(3,4KJimethylphenyO-1H-imidazole-2-carboximidamW methanesulphonate (1:2). m.p. 145-150 °C. 
N-Hydroxy-4-(3-fluor<^ m.p. 149-151 °C. 

N-Hydroxy-1-methyl-4-(3-methylpheny^ methanesulphonate (1:2). m.p. 163-166 °C. 

N-Hydroxy-1-methy1-4-(3,4-dimeth^ methanesulphonate (1:2). m.p. 179-185 

°C. 

N-Hydroxy-1-methyl-4-(3-fluoropheny^ methanesulphonate (1:2). m.p. 180-182 °C. 

Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, NL, PT, SE 

1 . A 4-aryl-thiazole or imidazole derivative having the formula I 




I 



wherein X is 0 or NOH, 
Y is S or NR 3 , 

Ar is a group selected from phenyl, naphthyl, tetrahydronaphthyl, and biphenyl, 

R is one to four substituents independently selected from hydrogen, hydroxy, (1-6C) alkyl, (1-6C) altoxy, (1-6C) 
thioalkyl, (5-7C) cycloalkyi, halogen, CF 3 , N0 2 , and O-ALK-NR-j R 2 , in which ALK is a saturated aliphatic hydrocar- 
bon group having 2-6 carbon atoms, and R 1 and R 2 are independently hydrogen or (1-6C) alkyl, or form, together 
with the nitrogen atom to which they are bonded, a 5- or ; 6-membered heterocyclic ring which may have a second 
hetero atom and may be substituted with (1-6C):alkyi. and 
R 3 is hydrogen or a (1-6G) alkyljiord a \is& r 

a pharmaceutically acceptable, salt thereof, with the proviso that 4-(4-chlorophenyl)-thiazole-2-carboxamide and 
4(5)-phenylimidazole-2-carboxamide are excluded. 

2. The derivative of claim 1, wherein X is NOH, Y is S or NH, and Ar is phenyl, or pharmaceutically acceptable salts 
thereof. 

3. The derivative of claim 1 , wherein X is NOH, Y is S or NH, and Ar is phenyl, and at least one of the substituents R 
is methyl, methoxy, or chlorine, or pharmaceutically acceptable salts thereof. 

4. 4-(3-Chloro-4,5-dimethoxyphenyl)-N-hydroxy-thiazole-2-carboximidamide 1 4-(3,4<lichlorophenyl)-N-hydroxy-thia- 
zole-2-carboximidamide, N-hydrQxy-4-(4,5-dimethoxyphenyO-thiazole-2-carboximidamide, or N-hydroxy-4-(3,4- 
dimethylphenyl)-1H-imidazole-2-carboximidamide according to claim 1, or pharmaceutically acceptable salts 
thereof. 

5. A method of production of the 4-aryl-thiazofe or imidazole derivative of claim 1 , characterized in that a 4-aryl-thia- 
zole or imidazole derivative having formula II 




II 



in which R, Ar, and Y have the meanings given in claim 1, and L is a leaving group, is condensed with ammonia, 
after which the obtained derivative according to claim 1 having X=0 may optionally be converted into the derivative 
according to claim 1 having X=NOH, and/or converted into a pharmaceutically acceptable salt. 
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6. A pharmaceutical composition comprising 4-(4-chlorophenyl)-thiazole-2-cartx)xamide ( 4(5)-phenylimidazole-2-car- 
boxamide, or the 4-aryl-thiazole or imidazole derivative of claim 1, or pharmaceutical^ acceptable salts thereof, in 
admixture with pharmaceutically acceptable auxiliaries. 

5 7. 4-(4^hlorophenyO-thiazole-2-<^rbQxarnide, 4(5)-phenylimidazole-2-carboxamide f or the 4-aryl-thiazole or imida- 
zole derivative of claim 1 for use in therapy. 

8. A use of 4-(4-chlorophenyl)-thiazoIe-2-carboxamide, 4(5)-phenylimidazole-2-carboxamide > or the 4-aryl-thiazole or 
imidazole derivative of claim 1, or pharmaceutically acceptable salts thereof, for the preparation of a medicament 
w for the treatment of heart failure and asthma. 

Claims for the following Contracting States : ES, GR 

1 . A method of production of the 4-aryl-thiazole or imidazole derivative having the formula I 

15 



20 




I 



wherein X is O or NOH, 
YisSorNR 3l 

25 Ar is a group selected from phenyl, naphthyl, tetrahydronaphthyl, and biphenyl, 

R is one to four substituents independently selected from hydrogen, hydroxy, (1-6C) alkyl, (1-6C) alkoxy, (1-6C) 
thioalkyl,.(5=7C) cycloalkyl, halogen, CF 3 , N0 2 , and OALK-NR 1 R 2 , in which ALK is a saturated aliphatic hydrocar- 
v bpn group , having 2-6 carbon atoms, and and R 2 are independently hydrogen or (1-6C) alkyl, or form, together ; . 
^ .^v^ atom to which they are bonded, a 5- or 6-membered heterocyclic ring which may have aisecoridv^ 

,u v t30 . * hetero'atom and may be substituted with (1-6C) alkyl, and ... m' a y - ' **** 

i\ R 3 is hydrogen or a (1-6C) alkyl; or a. 
a pharmaceutically acceptable salt thereof with the proviso that 4-(4-chlorophenyl)-thiazole-2-carboxamide and 
4(5)-phenylimidazole-2-carboxamide are excluded, characterized in that a 4-aryl-thiazole or imidazole derivative 
having formula II 



35 



40 



R — Ar 



tH 



II 



in which R, Ar, and Y have the previously given meanings, and L is a leaving group, is condensed with ammonia, 
after which the obtained derivative according to claim 1 having X=0 may optionally be converted into the derivative 
45 according to formula I having X=NOH, and/or converted into a pharmaceutically acceptable salt. 

2. The method of production according to claim 1 , for compounds wherein X is NOH, Y is S or NH, and Ar is phenyl, 
or pharmaceutically acceptable salts thereof. 

so 3. The method of production according to claim 1 , for compounds wherein X is NOH, Y is S or NH, and Ar is phenyl, 
and at least one of the substituents R is methyl, methoxy, or chlorine, or pharmaceutically acceptable salts thereof. 

4. The method of production according to claim 1 , for the production of the compounds 4-(3-chloro-4,5-dimethoxyphe- 
nyl)-N-hydroxy-thiazole-2-carboximidamide, 4-(3,4-dichlorophenyl)-N-hydroxy-thiazole-2-carboximidamide, N- 
55 hydroxy-4-(4,5-dimethoxyphenyl)-thiazole-2-carboximidamide, or N-hydroxy-4-(3,4-dimethylphenyl)-1 H-imidazole- 
2-carboximidamide, or pharmaceutically acceptable salts thereof. 
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5. A method of production of a pharmaceutical composition comprising 4-(4-chlorophenyl)-thiazole-2-carboxamide, 
4(5)i3henytimida2ole-2-carbQxamide, or the 4-aryl-thiazole or imidazole derivative of formula I, or pharmaceutical^ 
acceptable salts thereof, by mixing said derivative and pharmaceutical^ acceptable auxiliaries. 

5 PatentansprOche 

PatentansprOche f Qr folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, NL, PT, SE 

1 . 4-Aryl-thiazol- Oder Imidazol-Derivate der Formel I 



15 




I 



worin X O Oder NOH ist, 
YSoderNR 3 ist. 

20 At eine Gruppe ist, die ausgewdhlt wird aus Phenyl, Naphthyl. Tetrahydronaphthyl und Biphenyl, 

R ein bis vier Substituenten ist, die unabhangig voneinander aus Wasserstoff, Hydroxy. (1 -6C) Alkyl, (1 -6C) Alkoxy, 
(1-6C) Thioalkyl, (5-7C) Cycloalkyl, Halogen, CF 3 , N0 2 und 0-ALK-NR 1 R 2 ausgewahlt werden, worin ALK eine 
gesattigte aliphatische Kohlenwasserstoffgruppe mit 2-6 Kohlenstoffatomen ist und R1 und R2 unabhangig vonein- 
ander Wasserstoff Oder (1 -6C) Alkyl sind Oder zusammen mit dem Stickstoffatom an das sie gebunden sind einen 
25 5- Oder 6-gliedrigen heterocyclischen Ring bilden, der ein zwertes Heteroatom haben kann und mit (1-6C) Alkyl 
substituiert sein kann und R3 ein Wasserstoff Oder ein (1-6 C)Alkyl ist; 
, +y a Oder ein pharmazeutisch annehmbares Salz davon, mit dem Vorbehalt, dass 4-(4-Chlorpheny1-thiazol-2-car- 
' 4 & . boxamid und 4(5)-PhenylimkJazol-2-carboxamid ausgeschlossen sind. ... ■. . " .4 

?*i 30 2. Derivat gemass Anspruch 1, worin X NOH ist, YS oder NH ist und ArPhenylistcxjer pharmazeutisch annehmbare 

Seize davon. 3. 

3. Derivat gemass Anspruch 1 , worin X NOH ist, Y S oder NH ist und Ar Phenyl ist und mindestens einer der R-Sub- 
stituenten Methyl, Methoxy oder Chlor ist oder pharmazeutisch annehmbare Salze davon. 

35 

4. 4-(3-Chloro-4,5-dimethoxyphenyl)-N-hydro^ 

carboximidamid, N-Hydroxy^-(4,5^imethoxyphenyl)-thiazol-2-<^rboximidamid oder N-Hydroxy-4-(3,4-dimethyl- 
phenyl)-1 H-imidazol-2 -carboximidamid gemass Anspruch 1 oder pharmazeutisch annehmbare Salze davon. 

40 5. Verfahren zur Herstellung des 4-Aryl-thiazol- oder Imidazol-Derivats gemass Anspruch 1 , dadurch gekennzeichnet 
dass ein 4-Aryl-thiazol- oder ImfcJazol-Derivat der Formel II 



45 R A «~,| X> _</ II 



50 in welcher R, Ar und Y die in Anspruch 1 angegebene Bedeutung haben und L eine Abgangsgruppe ist. mit Ammo- 
nium kondensiert wird. wonach das erhaitene Derivat gemass Anspruch 1 , das X=0 enthait, gegebenerrfalls in das 
Derivat gemass Anspruch 1 mit X=NOH umgewandelt werden kann und/oder in ein pharmazeutisch annehmbares 
Salz davon umgewandelt wird. 

55 6. Pharmazeutische Zusammensetzung, die 4-(4-Chlorphenyl)-thiazol-2-carboxamid, 4(5)- Phenyl imidazol-2-car- 
boxamid oder das 4-Aryl-thiazol- oder Imidazol-Derivat von Anspruch 1 umfasst, oder pharmazeutisch annehm- 
bare Salze davon gemischt mit pharmazeutisch annehmbaren HHfsmitteln. 
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7. 4-(4-Chlorphenyl)-thiazd-2-cart»xamid, 4{5)-Phenylimida20l-2-carboxamid Oder das 4-Aryi-thiazol- Oder tmidazol- 
Derlvat von Anspruch 1 zur Verwendung in einer Therapie. 

8. Verwendung von 4-(4-Chlorphenyl)-thiazol-2-carboxamid, 4(5)-Phenylimidazol-2-carboxamid Oder des 4-Aryl-thia- 
zol- Oder Imidazol-Derivats von Anspruch 1 Oder pharmazeutisch annehmbarer Satze davon zur Herstellung eines 
Medikaments zur Behandlung von Herzversagen und Asthma. 

PatentansprOche f Or folgende Vertragsstaaten : ES, GR 

1 . Veriahren zur Herstellung des 4-Aryl-thiazol- Oder Imidazol-Derivats der Formel I 



worin X O Oder NOH ist, 
YSoderNR 3 ist, 

At eine Gruppe ist, die ausgewahlt wird aus Phenyl, Naphthyl, Tetrahydronaphthyl und Biphenyl, 
R ein bis vier Substituenten ist, die unabhangig von Wasserstoff, Hydroxy, (1 -6C) Alkyl, (1 -6C) Alkoxy, (1 -6C) Thio- 
alkyl, (5-7C) Cycloalkyl, Halogen, CF 3 , N0 2 und O-ALK-NR-j R 2 ausgewahlt werden, worin ALK eine gesattigte ali- 
phatische Kbhlenwasserstoffgruppe mrt 2-6 Kohlenstoffatomen ist und R1 und R2 unabhangig voneinander 
Wasserstoff Oder (1-6C) Alkyl sind, Oder zusammen mit dem Stickstoffatom an das sie gebunden sind, einen 5- 
oder 6-gliedrigen heterocydischen Ring bilden, der ein zweites Heteroatom haben kann und mit (1-6C) Alkyl sub- 
stituiert sein kann und R3 ein Wasserstoff Oder ein (1-6 C) Alkyl ist; Oder ein pharmazeutisch annehmbares Salz 
davon, mit dem Vorbehalt. dass"4-(4-ChldrophenylrthiazoI-2-carboxamid und 4(5)-Phenylimidazol-2-carboxamid 
ausgeschlossen sind.dadurch gekennzeichnet,>dass ein 4-Aryl-thiazol- Oder Imidazol- Deri vat mit der Formel II 



in welcher R, Ar und Y die zuvor angegebene Bedeutung haben und L eine Abgangsgruppe ist, mit Ammonium 
kondensiert wird, wonach ein Derivat gemass Anspruch 1 erhalten wird, worin X=0 gegebenenfalls in das Derivat 
gemass Formel I umgewandelt werden kann, das X=NOH enthait und/oder ein pharmazeutisch annehmbares Salz 
umgewandeft wird. 

2. Herstellungsverfahren gemass Anspruch 1 for Verbindungen worin X NOH ist, Y S Oder NH ist und Ar Phenyl ist 
Oder pharmazeutisch annehmbare Salze davon. 

3. Herstellungsverfahren gemass Anspruch 1 fur Verbindungen worin X NOH ist, Y S Oder NH ist und Ar Phenyl ist 
und mindestens einer der R-Substrtuenten Methyl, Methoxy Oder Chlor ist Oder pharmazeutisch annehmbare Salze 



4. Herstellungsverfahren gemass Anspruch 1 zur Herstellung der Verbindungen 4-(3-Chloro-4,5-dimethoxyphenyl)- 
N-hydraxy-thiazol-2-carboximidamid, 4-(3,4<fichlorphenyl)-N-hydroxy-thiazol-2-carboximidamid, N-Hydroxy-4- 
(4,5-dimethoxyphenyi)-thiazol-2-carboximidamid Oder N-Hydraxy-4-(3,4-dimethylphenyl)-1 H-imidazol-2-carboximi- 
damid Oder pharmazeutisch annehmbarer Salze davon. 

5. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, die 4-(4-Chlorphenyl)-thiazol-2-car- 
boxamid, 4(5)-Phenylimidazol-2-carboxamid Oder das 4-Aryl-thiazol- Oder Imidazol-Derivat der Formel I Oder phar- 
mazeutisch annehmbare Salze davon umfasst durch Mischen der genannten Derivate und und pharmazeutisch 
annehmbaren Hilfsmitteln. 





L 
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Revendlcatlons 

Revendications pour les Etats contractants suivarrts : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, NL, PT, SE 

5 1 . Un d6riv6 de 4-aryl-thiazole ou d'imidazole r6pondant d la formula I : 



R — Ar- 

10 y HH 



dans laquelle : 



X estOouNOH; 
Y estSouNR 3 ; 

At est un groupe choisi parmi ph6nyle, naphtyle, tetrahydronaphtyle et biph6nyle ; 
R repr6sente un d quatre substituants choisis ind6pendamment parmi hydrog&ne, hydroxy, alkyle en C r 

20 C 6 , alcoxy en C r C 6 , thioalkyie en C r C 6l cycloalkyle en C r C 7 , halogfcne. CF 3 , N0 2 et 0-ALK-NR 1 R 2 , 

dans lequel ALK est un groupe hydrocarbon^ aliphatique satur6 comportant 2 a 6 atomes de carbone, 
et H A et R 2 sont ind6pendammerrt des atomes d'hydrogSne ou des radicaux alkyles en C r C 6 ou bien 
ils torment avec I'atome d'azote auquet ils sont Ii6s, un cycle h6t6rocydique k 5 ou 6 chaTnons qui peut 
comporter un second h6teroatome et qui peut Gtre substitu6 par un radical alkyle en O^-Cq, et 
25 R 3 est un atome d'hydrog^ne ou un radical alkyle en C 1 -C 6 ; 

ou bien un de leurs sels pharmaceutiquement acceptables, avec cette condition que le 4-(4~chloroph6nyl)-thiazole- — 
2-carboxamide e| le 4(5)-ph6nylimidazole-2-carboxamide sont exclus. .„ . , ^ 

30 2. Le d6riv6selon la revendication 1 , dans lequel X est NOH, Y est Sou NHetAr est un ph6nyle, ou leurs sels phar- * * 
maceutiquement acceptables. $ 

3. Le d6riv6 selon la revendication 1, dans lequel X est NOH, Y est S ou NH et Ar est un ph6nyle, et au moins Tun 
des substituants R est un groupe m6thyle, m6thoxy ou un chlore, ou leurs sels pharmaceutiquement acceptables. 



Le 4«(3-chloro-4,5HJim§thcxyph6nyl)-N-hydr^ le 4-(3,4<lichloroph6nyl)-N-hydroxy- 

thiazole-2-carboxymidamide, le N-hydroxy-4-(4,5<lim6thoxyph6nyl)-thiazole-2-carboxymidamide ou le N-hydroxy- 
4-(3,4-dim6thylph6ny])-1H-imidazole-2-carboxymidamide selon la revendication 1, ou leurs sels pharmaceutique- 
ment acceptables. 

Un proc6d6 de preparation de d6riv6s de 4-aryl-thiazole ou d'imidazole selon la revendication 1 , caract6ris6 en ce 
que Ton condense un d6riv6 de 4-aryl-thiazole ou d'imidazole r6pondant k la formule II : 



45 R-Ar—^-^ , „ 



XX. 



50 dans laquelle R, Ar et Y orrt la signification donn6e dans la revendication 1 , et L est un groupe partant avec Tammo- 
niac, apr&s quoi on peut 6ventuellement transformer le d£riv6 selon la revendication 1 obtenu ou X=0 en un d6riv6 
selon la revendication 1 , dans lequel X=NOH et/ou le transformer en un de ses sels pharmaceutiquement accep- 
tables. 

55 6. Une composition pharmaceutique comprenant le 4-(4-chloroph6nyl)-thiazole-2-cartoxamide, le 4(5)-ph6nylimida- 
zole-2-carboxamide, ou des d6riv6s de 4-aryl-thiazole ou d'imidazole selon la revendication 1, ou leurs sels phar- 
maceutiquement acceptables, en melange avec des addrtifs pharmaceutiquement acceptables. 
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7. Le 4-(4-chloroph6ny0-thiazole-2-carboxamide, le 4(5)-ph6nylimidazole-2-carboxamide, des derives de 4-aryl-thia- 
zole ou d'imidazole selon la revendication 1 , destines k §tre utilises en th6rapie. 

8. Utilisation du 4-(4-chloroph6nyl)-thia2ole-2-cartx>xamide 1 du 4(5)-ph6nylimidazole-2-carboxamide, ou du d6riv6 de 
4-aryl-thiazole ou d'imidazole selon la revendication 1 , ou leurs sels pharmaceutiquement acceptables, pour la pre- 
paration d'un medicament destine au traitement de I'insuff isance cardiaque et de I'asthme. 

Revendications pour les Etats contractants suivants : ES, GR 

1 . Un proc6d6 de fabrication de derive de 4-aryl-thiazole ou d'imidazole repondant k la formule I : 



«-*nr"M x 



dans laquelle : 

X estOouNOH; 
Y estSouNR 3 ; 

Ar est un groupe choisi parmi phenyle, naphtyle, tetrahydronaphtyle et biphenyle ; 

R represente un k quatre substituants choisis independamment parmi I'hydrogene, les radicaux hydroxy, 

les groupes alkyie en CyC 6 , alcoxy en C r C 6 , thioalkyle en Cj-Ce. cycloalkyle en C r C7, halogene, CF 3 , 
N0 2 et 0-ALK-NR 1 R 2 , dans lequel ALK est un groupe hydrocarbone aliphatique sature comportant 2 k 
6 atomes de carbone, et R-i et R 2 sont independamment des atomes d'hydrogSne ou des radicaux alk- 
yles en C r C 6 ou bien ils ferment avec I'atome d'azote auquel ils sont lies, un cycle heterocyciique k 5 
ou 6 chatnons qui peuvent comporter un second h6t6roatome et qui peuvent etre substitues par un radi- 
cal alkyle en C^C 6l et ,"' u& ,,, — "> wvy* f 

R 3 est un atome d'hydrog£ne ou un radical alkyle en C r C 6 ; $ 

ou bien un de leurs sels pharmaceutiquement acceptables, avec cette condition que le 4-(4-chloroph6nyl)-thiazole- 
2-carboxamide et le 4(5)-ph6nylimidazole-2-carboxamide sont exclus, 

caracterise en ce que I'on condense un derive de 4-aryl-thiazole ou d'imidazole repondant k la formule II : 




II 



dans laquelle R, Ar et Y ont la signification ci-dessus, et L est un groupe partant avec rammoniac, apr£s quoi on 
peut eventuellement transformer le derive ayant la signification ci-dessus obtenu ou X=0 en un derive ayant la 
signification ci-dessus, dans lequel X=NOH et/ou le transformer en un de ses sels pharmaceutiquement accepta- 
bles. 

2. Le procede de fabrication selon la revendication 1 , de composes dans lesquels X est NOH, Y est S ou NH, et Ar 
est du phenyle, ou un de leurs sels pharmaceutiquement acceptables. 

3. Le proc6d6 de fabrication selon la revendication 1 , pour des composes dans lesquels X est NOH, Y est S ou NH 
et Ar est un phenyle, et au moins Tun des substituants R est un groupe m6thyle, methoxy ou un atome de chlore, 
ou leurs sels pharmaceutiquement acceptables. 

4. Le procede de fabrication selon la revendication 1 pour la preparation des composes : 4-(3-chloro-4,5-dim6thoxy- 
phenyO-N-hydroxy-thiazole-2-carboxymidamide, 4-(3,4-dichlorophenyl)-N-hydroxy-thiazole-2-carboxymidamide, 
N-hydroxy-4-(4,5-dim6thoxyph6nyl)-thiazole-2-carboxymidamide ou N-hydroxy-4-(3,4-dimethylph6nyl)-1 H-imida- 
zole-2-carboxymidamide, ou leurs sels pharmaceutiquement acceptables. 
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5. Un proc6d6 de fabrication d'une composition pharmaceutique comprenant le 4-(4-chloroph§nyl)-thia2oie-2-car- 
boxamide, 4(5)-ph6rrytimidazole-2-carboxamide, ou des d6riv6s de 4-aryl-thiazole ou dlmidazole de formule I, ou 
leurs sels pharmaceutiquemertt acceptables en m6langeant lesdits d6riv6s avec des additifs pharmaceutiquement 
acceptable! 
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